BEST AVAILABLE COPY ^^^^ 



Consomi»M».on Cof>s>»f^Or .in.i 

*r\ C(yp«r.i: lifts C»n.ul.» Corpot.irr Afr.ir^ C.lfMiJ.l 

Orii.-.i r.f .t.i., (21) (Al) 2,057,018 

KIA OCO 

(22) 1991/03/30 
(43) 1991/10/03 



5 

il) INTL.CL^ A61B-017/00 

19) (CA) APLICATION FOR CANADIAN PATENT (i2) 

'>4) Device for Nonoperatlvely Occluding a Defect 

'2) Inouo, Kanji - Japan ; 

'3) Same as inventor 

50) (JP) 2-37774 1990/04/02 
(JP) 2-67775 1990/04/02 

>7) 4 Claims 



oticet Th» •pacification contained h*r«:n as filod 



Canada 



20570.18 

DEVICE FOfl SONOPERATIVELY OCCLUDING A DEFECT 
lEI.D OF THE ART 

This Invention relates to a device for occluding a defect in 
n the heart such as septal defects nonopera t i ve I y . Ihot is. 
ithoot perfor.lng an open chest or other .ajor surglal operation. 
RIOR ART 

In soae heart diseases such as septal defects a hole exits in 
he .all of the heart and blood is shunted through the hole. To 
real the desease it has been custoiary to occlude the hole by a 
atch by perforBing an open chest operation. 

A nonoper.llve lethod called the u.brella .ethod has been 
eveloped in the United States. 

The opti. chest lethod of treatment has a disadvantage that it 
nvolve, a great lesion and leaves a ,car in the surface of the 
atient's body. 

According to the u.brella lelhod. since a pair of patches 
.re connected only at the central portions thereof, the defect lo 
•e occluded is not always positioned at the central portions of 
he patches, so that the patches .ay be displaced to cause 
eakage to occur or get out of of the defect. 

The Invention has been acccpllshed In vie» of the above 
.roble.s In the prlo, art. The object of the Invention Is lo 
Tovide a device .hich can nonoperatively occlude a defect si.ply 
md certainly .ithout leaving a scar In the surface of the body. 
iISCLOSUi)E OF THE INVENTION 

The device for nonoperatively occluding a delect according 
.0 the invention (-hich .ill be referreJ to as the occlusive 
levice) is characterized by that a pair of patches, each of .hie!. 
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comprises a resilient, foldable annular fra»e and a piece of clolh 
stretched over and fixed to the fraic. are disposed opposite to 
each other with a gap therebetween and connected by a thread, 
which is led out of one of the patches in such a aanner that ay 
pulling the thread led out of the patch the two patches are 
caused to approach each other. 

It Is preferable to have the two patches sewed by a thread 
along a coaxial circle on each of the patches slightly inwardly of 
the circuiferential edge thereof. 

The thread is led out of one of the patches preferably at 
t.*f center thereof. 

Shrirk-preventing teabers asy be provided on that surface of 
one of the patches which faces the other so as to extend froi a 
position slightly Inward of the circuif crenti al edge of the patch 
13 to a position near the center thereof. 

The occlusive device of the above construction can be 
Iiplanted in a defect !n tr.c following Banner. The two patches, 
csch of . comprises a resilient, foldable annular fra.e and a 
Piece of c oth stretched over and fixed to th.; fraae. are folded 
and ins.-rted into a catheter and brought to the deio-ct which is 
the objective position. Then, only the front patch beyond the 
defect i% restored to its annular shape by the resiliency of the 
a.ini.l„r f-a.e. Then, the rear patch in front of the defect is 
restored t^ f^s annular shape by the resiliency of the annular 
frai*. Then, the thread extending frow the rear patch Iz pulled 
so as to cause the two patches at the opposite sides of the defect 
to approach each other and hold the periphery of the defect 
therebetween. As a result, the defect can be nonopera t i ve I y 
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occluded by the two patches sl.ply and certainly without scarring 
Ihi: surface of the body. 

If the l»o patches -re se.ed by . thread along a circle a 
nine in.ard of the cSrcu.ferentJal edge of each of the patches, 
the two patches are put together a Uttle In.ard of the circu.- 
ferential edge of the defect, so that the peripheral portions of 
the patches can hold the peripheral portion of the defect the 
.ore securely, .ith the thread led out of the patch at Its central 
part, by puMlng the thread It Is possible to cause the two 
patches to approach each other efficiently In .ell-balanced 



condition. 



>ith the shrlnk-preventlng .e.bers provided on one of the 
patches In such a -anner that they extend fro, a position a 
little Inward of the periphery of the patch to a position near the 
center thereof. It Is possible to prevent the patch fro. being 
Shrunk In the radial direction .hen the thread Is p„,,ed. and 
occlude the defect by the t»o patches without fail. 
BRIEF DESCHIPTION OF THE DRAWINGS 

fl«. lis a side sectional vie. sho.ing an occlusive device 
according to one e.bobl.enl of the Invention; Fig. 2 |s a 
perspective vie. of the occlusive device; Figs. 3 and 4 are 
perspective vie.s sho.ing the process of folding the occlusive 
device a.d Inserting it Into a catheter; Figs. 5. 8. 7. g. 9. ,0. 
n onrt n are side sectional vIe.s showing the process of 
I-Planting the occlusive device In a defect; Figs. ,3. H and 15 
are side sectional views sho.ing ,„ an enlarged scale the outer 
and inner tubes provided ,t the center of the occlusive device; 
FiK. 16 is a sectional vie. sho-ing a thread cutter used in the 
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abo.e e.bod..ent: F,«. n is , vie- .ho-ln« the operation of the 
thread c.lter; Fig. ,8 is , perspective vlc. of an occlusive device 
acrording to another e.bodl.enl of the Invention: Figs. 19. 20 
and 21 ar. perspective vle-s .,ho.l„g the process of I.pUntlng 
the occlu.lon device; Figs. 22 and 23 are perspective v,e-s 
Showing different ..nner. of leading the thread out of the patch: 
Fi«. 24 Is a perspective v|e. of an occlusive device according to 
still another e.bodl.enl of the invention: Fig. 25 is a sectional 
vie. sho.ing a thread cutter according to another e.bodi.ent of 
the invention: Fig. 26 Is a v,ew sho.ing the operation of the 
thread cutter: Fig. 27 Is . sectional v,e. of a thread cutter 
according to still another e.bodi.ent of the Invention; Fig. 28 
Is a vie. showing the operation of the thread cutter: and Figs. 29 
through 37 are vle.s sche.atlcal ly sho.ing the structures for 
connecting the central portions of the patches. 
BEST MODES FOR EMBOOyiNG THE INVENTION 

The Invention .ill be described belo- in detail .ith refer- 
ence to the e.bodi.ents thereof sho.n in the acco.panying drawings. 

The occlusive device A according to the Invention co.prlses 
a pair Of matches 3 and a thread Each of the patches 3 
co.pri.es a resilient, fold.ble annular fra.e 1 and a piece of 
Cloth 2 stretched over and fixed to the fra.e. The cloth 2 is 
se.ed or otherwise fixed to the fra.el. The shape of the patches 
Is not li.ited to a Cirri, but .ay be an ellipse. The cloth 2 is 
-ade of polyester. It is not li.ltd to this ..terial The 
annular fra.e , ,s .ade of a flexible .ateria. highly capable of 
resilient restoration, such as a wire of Ti-Ni alloy. The 
-teria, is not li.ited to th, alloy. The two patches 3 are ^o 
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arranged as lo fac. each o.her across a gap and connected by a 
thread 4. one end portion of -hich extends out-ardly of one of the 
patches 3 so that as the end portion of (he thread 4 Is pulled, 
the t»o patches 3 approach each other. 

In the e.bodi.ent sho»n In Figs. 1 through 17. the t-o 
patches 3 .re alternately se-ed -ith a first thread 4. .aklng 
stitches .long one half of a circle on each of the patches 3 
radially Inw.rd of the circu.ferentl.l edge thereof .nd .ith a 
second thread 4, .aking stitches along the other half of the 
Circle. E.ch of the threads 4. and 4, has Its one end fixed to 
one Of the patches 3 and the opposite end portion passing slldably 
through a reinforcing .e.ber 31 provided .t the center of the 
patch 3. .1th a considerable length of the thread extending 
outwardly of the .e.ber 11. The reinforcing .e.ber 31 Is ..de of 
robber or the like, with the threads 4. .nd 4. being held by the 
reinforcing .e.ber 31 by friction. The reinforcing .e.ber 31 is 
provided at its center .ith a through hole 32. through .hich a 
carrying .,re 11 slldably passes. An outer tube 33 projects fro. 
one end surface of the reinforcing .e.ber 31 ,n open end 

to.ard the opposite patch 3. at the center of which .n Inner tube 
3< Is fixed so .s to be able to be inserted Into the outer tube 
33. Undercuts 33a and 34. engageable with e.ch other .re for.ed 
0" the Inner circu.ferentl.l surface of the outer tube 33 and the 
oute- circu.ferentl.l surface of the inner tube 34. respectively. 
In this e.bodi.ent. the outer tube 33 Is integral with the 
reinforcing .e.ber 31. Preferably, at least one of the outer and 
Inner tubes 33 and 34 is .ade of plastic ..terl.l such as 
synthetic resin. 
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In this c.bodi.ent. on the palch 3 fro. .hich the threads 4. 
and 4, are led out there are provided . oair of shr ink-prevent I ok 
•e.bers 35 for preventing defor.atlon of the patches 3 .hen they 
are put together. The shrlnk-prevent Ing .eobers 5 are tubular 
-e.bers .ade of a .aterial relatively lo- In resiliency, through 
-hIch those portions of the threads 4. and 4, extending fro. the 
peripheral portion of the palch to-ard the reinforcing ...ber 31 
at the center thereof pass. Even -hen the end portions of the 
threads 4, and 4, .hich are led out of the palch are strongly 
pulled to tension the threads, the shrink-prevent Ing .e.bers 5 
effectively and certainly jrevenl the patch 3 fro. being defor.ed 
and shrunk so luch that the patch 3 slips off the defect 7. 

The occlusive device A of the above conslrucllcn is intro- 
duced Into , body by .e.ns of a catheter 6. and the carrying 
•ire II and a thread cutter 8 inserted Into the catheter. The 
carrying .|re II Is a .etal .Ire hard to be bent, .hen the 
occlusive device K is to be Inserted into a body, the for.ard end 
of the .ire is slid through the hole 32 in the reinforcing .e.bcr 
31 provided on the rear patch 3 and press-fitted into the inner 
tube 34 of the front patch 3. so that the t.o patches 3 are held 
by friction on the carry!,, -Ire 11 in an opposed relation. 

The thread cutter 8 Is of a dobule tube construction co.prls- 
i«« an outer .etal tube 9 and an inner .etal tube 10 slidably 
Inserted Into the outer tube 9. .ith the for.ard end portions 
thereof being shaped as sho.n in Fig. I6. m particular, the 
for.ard end portion 9a of the outer .et.l tube 9 is slightly 
curved and a lateral -Indo- 9b Is for.ed in the curved portion 9a. 
The for.ard end portion of the inner .etal tube 10 Is cut as. an. 
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«nd the polnltd end lOa Ihereof projects outside through the 
lateral .indo* Sb of the outer aetal tube 9. As ttie inner setal 
tube 10 is slid in such a direction that the pointed end 10a 
thereof projects farther outside, the cut edge lOc of the inner 
petal tube 10 cotes into contact ulth the edge 9a of the above- 
■enlioned lateral .indo* 9b as shown in Fig. 17. so that the 
threads 4, and 4, Introduced Into the inner aelal tube 10 froi 
the forward end of the outer leta! tube 9 are nipped and cut by 
the two edges 9c and lOc. 

The steps of introducing the occlusive device A into a body 
by using the catheter 6. the wire 11 and the thread cutler 8 as 
«ntioned above are as follows: First, the natch 3 positioned 
in front is folded In four and inserted ln:o the catheter 6 
through its rear end. and the other patch 3 positioneu in the rear 
is folded in four and Inserted Into the catheter 6. Fig. J shows 
the patches 3 as they are being folded, and Fig. 4 shows the 
patches 3 coiplelely folded to such a degree that they can be 
inserted inlo the catheter 6. The threads 4. and 4, connecting 
t»>e two patches 3 extend outwardly froi the patch 3 disposed in 
the rear. The threads 4, and 4, connecting the two patches 3 are 
l«ept slackened, and the end portions of the threads 4, and 4, 
leading froi the rear patch 3 are passed through the outer and 
inner letal tubes 9 and 10 of the thread cutter 8 to iie outside 
so as to be able to be pulled outwardly. 

The shrlnk-preventing ■enters 5 need not be folded if the 
patch 3 with the leibers 5 is folded in such a manner that ihe 
ueibers 5 lie in the sase direction as the ax's of the catheter 6. 
The thread cutter 8 and the carrying «lre II are inserted into 
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the catheter 6 Ihrocxl, the rear end thereof, .ith the carrying 
wire U pushing the patches 3 for^rdly In the catheter. 

For .ctual operation .ithin a body, the catheter 6 is 
inserted inlo the fe.oral vein near the groin as far as the front, 
end of the catheter B coies near the defect 7 as sho»n in Fig. 5 
and passes through Ihe defect 7 as shown in Fig. 6. Then, the 
front patch 3 is pushed out of tbi catheter 6 to reside at the 
re.ote side of the defect 7 as sho»n In Fig. 7. whereupon the 
patch 3 auto.atlcally expands beyond the defect 7 due to the 
resiliency of the resilient, foldable annular fraie 1. Then, the 
catheter S is dra.n as far as the front end thereof co.es bacic to 
the near side of the defect 7 as sho.n in Fig. «. .{ih the 
carrying wlrt 11 fU.d at the position, the catheter 6 alone is 
farther drawn, so that the re,r patch 3 Is also released fro. 
-ithin the catheter J „ sho.n In Fig. 9. Then, the patches 3 at 
both sides are put together to occlude the defect 7 in the 
folio.;.-,, .anner. As sho.n In Fig. 10. .ith the front and rear 
patches 3 disposed at the re.ote and near sides, respectively, of 
the defect 7. the front end of the catheter 5 is applied to the 
outer surface of the rear patch 3 and the threads <. and 4, are 
pulled, .hereupon the front patch 3 is dra.n rear.ardly into 
contact .ith the rear patch 3. .Uh the carrying .ire 11 sliding 
rear.ardly against a slight resistance provided by the reinforcing 
•e.ber 31 of the rear patch 3. Then, as the threads i, and 4, 
are strongly pulled, the peripheral pr^tlons of the cloths 7 of 
the patches 3 se.ed together .ith t.Se treads are strongly dra-n 
together thereby to hold the periphery of th. defect 7 
therebetween the .ore securely. The nearer the circle along 
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-hich tie patches are se-ed is to the size of th. ,e^P?M 
-ore securely the patches occlude the defect ; to prevent leaK,«e 
therethrough, ^s .he threads and are pu„ed stron.ly. the 
t-o patches 3 are put together strongly so as to hold therehet-een 
the periphery of the defect 7 strongly. 

-hen the t-o patches 3 have been closely put together as 
^ho.n ,n Fig. carrying .,re is pulled bacK strongly 

With the catheter 6 bein. held against the rear patch 3. -hereupon 
the front end of the carrying -ire 1, Is pulled out of the 
resilient inner tube 3. on the front patch 3 into the catheter 6. 
Then, as the Inner .etal tube ,0 of the thread cutter 8 is pushed 
for.ardly Into the outer .eta. tube 9 thereof, the threads and 
-re cut ,n the .anner previously .entloned. .hereupon the 
occlusive device A has bee,, separated fro. the catheter 6 the 
c-rrying .ire Hand the thread cutter a thereby to co.piete 
occlusion of the defect 7 as sho.n in fig. 12. 

AS the t.o patches 3 are put together at the se.ed portions 
thereof, the inner tube 31 provided on the front patch 3 is fitted 
into the outer tube 33 provided on the rear patch 3 .hi,e being 
resl.lently defor.ed. and the undercuts 3.. and 33a for.ed on the 

13 sho.s the inner tube 3. i..ediateiy before it is inserted 
'"to the outer tube 33: F,g. „ ,,„s the Inner tube U having 
been fitted into the outer tube 33: and Fig. .s sho.s the carrying 
•ire 11 having been pulled out of the inner tube 3*. 

Fi«. 18 sho-s another e.bodi.ent of the occlusive device A 
"^°-'-t. a pair Of patches 3 are alternately se.ed 
-th a continuous length of thread . .a.ing .utches along a 
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tube .0 ^Uposed i„ ide tube 9. The outer .eta. tobe , U 
bent «t an obtuse ,^8,e at . portion 9d a little rear-ard of the 
front .nd of the tube so that the hent portion 9d is used for 
cutting. The front end portion of the inne^ .etal tube ,0 is cot 
aslant to for. . cutter bl.de lOd. To cut the threads * by .cans 

.eta. tube 9 is .oved to brin, the bent portion ,d neer its front 
end to the portions of the threads < to be cut. and the inner 
-eta. tube ,0 Is advanced relative to the outer .etal t.be 9 so 

tube ,0 is .oved fro. the position sho.n in „ to that sho-n 

in rig. 26 ,0 as to be pressed a.alnst the bent portion 9d of the 
outer .etal tube ,0. -hereupon the above-.ent loned threads . are 
»tron„y nipped between and cut by the cutter blade lOd of the 
^ront end of the inner .eta, t..be .0 and the bent portion 9d of 
the outer aetdi tube 9. 

.M. cu.t.r ., ^^^^^ 

..>.l . 1, ^^^^^^^ 

«l.r..-,r..„, ^^^^^^^^^ _ 
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cutter bUdes lOf foried b> the edges of the t.o or three JrliRs 
are p.it together to nip .nd cut the threads. If the threads are 
not cut under tho condition, by pulling thea strongly ii j.-t 
possible tc cut thea. 

The veans for connecting the central portions of the patches 
put together at the opposite sides of a defect is not liaited to 
the above-ientioned obodiients. but aiy be constructed as shown 
In Figs. 29 through 37. These figures sche.atical ly sho* the 
coostructlcns without the threads and the thread cutler. 

In the eabodiaent shown in Figs. 29 through 31. the outer 
tube 33 and the Inner tube U foraei at the central portions of 
the patches 3 are aerely tubular without an undercut on either of 
the outer and inner circutferenlial surfaces of the tubes. With 
the patches disposed as shown in Fig. 29. as the thread Is puMed 
to put the patches together, the Inner tube U is fitted into the 
outer tube 33 agains* the friclional resistance between the 
sliding surfaces of the tubes. Then, the carrying "ire 11 is 
pulled strongly, whereupon the carrying wire 11 coaes off the 
inner tube 34 so as to be separated froa the patches 3. 

In the eabodiaent shown in F.gs. 32 through 35. a tube 34 
corresponding to the abowe-aent ioned inner tub? is provided at 
the center of one of the patches 3 by aeans of a connecting wire 
35 provided with an expanded, resilient y deforaable fastening 
■e.ber J7 fo, preventing separation of the patents. A conical 
enlergeaent 11a Is foraed near the front end of the carrying .ire 
11 inserted into the above-aenl ioned tube 34. In this eabodiaent. 
•ith the patches 3 disposed as shown in Fig. 32. as the thread 
not shown is pulled Ic aove the patches toward each other, the 



carrying "ire II slides rearwdrdly through s re Inforc Ing *ieibt r J ^ 
of rubber provided at the center of the rear patch, fhen the 
conical enlargeient lis on the carrying tire II has :oae near the 
re*.- patch 3. the catheter S is fixed >lth its front end abutti:ig 
on the rear patch 3. and the carrying vire II is pulled, so that 
the conical enlar^snant il together with the previously lentioned 
tube 34 and separation-preventing fastening leiber 37 passes 
through the central hole 32 of the reinforcing teiber 31 while 
reslllenlly expanding It as shown in Fig. 33. With the front end 
of the catheter 6 held against »he rear patch 3. the carrying 
wire II is stror^y pulled bacli, whereupon the wire 11 coies off 
the tube 34 as shown in Fig. 34. Then the catheter S and the 
carrying wire 11 are drawn out as shown in Fig. 35. 

In the etbodlient shown in Fig. 3S. the separation-preventing 
fastening seiber 37 is oaitted. 

In the eabodiient shown In Fig. 37. Instead of the separation- 
p-eventing fastening ■eiber 37. the tube 34 is for*ed at its base 
with an integral expanded fastening aeaber 34a. 
POSSIBLE APPIICATIOMS IN INDUSTRY 

Th« device for nonoperatively occludins a defect is useful 
fcr nonoperative treai.ient of arterial septal defect, ventricular 
septal defect, patent ductus arteriosus, dissecting aneurys.. 
ruptured aneurysi. etc. 
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CLAIMS 

1- A device for nonoperatlvely occiudI„, , defect ct^arli^rlt^ 
th.t . of patches each co.prisin, . fUxIble. foldable 

-nu.ar ,r..e ,„d , piece of Coth stretched over and fixed to the 
fra.e are arranged so as to face each other and se.ed together by a 
t-re.d i„ such a ..„„er that as the thread led out of one of the 
P.tches is dra.n. the patches are .oved to approach each other. 

2. The device for nonoperatlvely occluding a defect described in 
clal. I and characterized by that the t.o patches are se.ed with the 
^^cead along a coaxial circle a little in.ard of the circu.fer.ntia, 
edge of each of the patches. 

3. The device for nonoperatlvely occluding a defect described in 
cl.l. 1 and Characterized by that the end portion of the thread for 
".ing the patches together Is ied out of the centra, portion of one 
of the patcnes. 

cl.l. 1 .h.,.cur,..d „ l,„ s„|.k-,r...„„.. 

..„.„ ^^^^^ 

„. ^^^^^^ ^ ^ 

■U... ,»..„ „ „. .„„.,.„.„., ^, ^^^^^ ^ 

position near the center thereof. 
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